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Approximately two acres of lovely ‘restored’ prairie at Florida Ave. and 
Orchard St. next door to the University President’s house is a tribute 
to the work of the Prairie Research Institute and John Marlin, research 
affiliate at ISTC, as well as student workers, community experts, and 
volunteers.
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2015 marks the 30th anniversary of ISTC. 
An anniversary memento has been prepared 
to look back at some of our journey, 
available at http://www.istc.illinois.edu/
images/30Memento.pdf.
The ‘30,000-foot view’ is a common analogy for describing the big picture. 
The reality is the big picture is messy — a roiling blur of puzzle pieces that 
seem to resist unification.
We who work as change agents are in the business of getting our arms 
around it.
A lot of the buzzwords current today approach its girth from different 
angles. Sustainability, of course, is often seen as satisfying your own needs 
without jeopardizing future generations’ prospects for satisfying theirs. 
Community Resilience is a measure of our ability to respond to adversity 
with effective use of available resources. The Energy-Water-Food Nexus 
describes the perfect linkage between those sectors in providing for our 
ongoing needs.
Here on the ground we find ways to include ambition, idealism, pragmatism, 
realism. There is a place for each cultural motivation and societal interest in 
the successful embrace of the ‘picture.’
If you have met me, you have heard my favorite expression for meeting this 
challenge. To assemble this puzzle we have to account for solutions that 
encompass People, Planet and Profit. 
Our model at ISTC and the Prairie Research Institute makes just those 
connections. We bring multi-disciplinary expertise to address the needs for 
natural and cultural resources in Illinois while still driving economic growth 
and development. We are non-regulatory and focused on maximizing the 
return on investment (ROI) for state-wide initiatives in sustainability. We are 
skilled at bringing together diverse stakeholders in order to provide value to 
the state of Illinois. We assist the state in making science-based decisions.
It is vital to understand how technology can be utilized to mitigate and adapt 
to the myriad of challenges our state, our nation, and the globe are faced 
with now and in the future. We at ISTC continue to work with both federal 
and state agencies to apply the most relevant and novel solutions within the 
state of Illinois for the benefit of our industries and municipalities.
 
Best wishes,
Kevin C. O’Brien, Ph.D.
Director, Illinois Sustainable Technology Center
Director’s Message
Big Picture Thinkers Face 
a Big Puzzle of  Challenges
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Pharmaceuticals and personal care products (PPCPs) in water could be taken 
up by roots of vegetables and have a potential to accumulate in their edible 
portions, according to experiments by a team led by Wei Zheng, senior research 
scientist at ISTC.
The widespread occurrence of emerging contaminants, including PPCPs and 
hormones, in watersheds has been recognized as a critical environmental issue. 
Wastewater effluents from sewage treatment plants and large animal farms have 
been identified to be major sources discharging these emerging contaminants 
into the surrounding water bodies. Using these contaminated waters for 
agricultural irrigation may introduce wastewater-associated antibiotics and 
pathogens to the receiving fields. Additionally, reclaimed wastewater is also 
becoming an important source to supplement increasingly scarce fresh water 
sources for agricultural irrigation, especially in semiarid regions or during 
periods of drought. It evokes concern about potential uptake and accumulation 
of PPCP and hormone contaminants in food plants grown in the fields irrigated 
with contaminated water.
This work introduced precise amounts of three hormones and seven PPCPs 
(listed in sidebar) into hydroponic gardens of lettuce and tomatoes to measure 
the extent to which the plants showed uptake into roots, translocation to leaves, 
and accumulation of the contaminants.
All but one PPCP (Triclosan) and one hormone (17β-Estradiol) were detected 
in lettuce leaves. Of the eight compounds detected, caffeine, carbamazepine, and 
sulfamethoxazole had the 
highest concentrations in 
the leaves.  Furthermore, 
caffeine and carbamzepine 
had significantly higher 
concentrations in the 
• Caffeine (a bitter substance found in coffee, tea, soft drinks, chocolate,  
kola nuts, and certain medicines)
• Carbamazepine (an anticonvulsant and mood-stabilizing drug used primarily  
in the treatment of epilepsy and bipolar disorder)
• Naproxen (used to treat pain or inflammation caused by arthritis, ankylosing 
spondylitis, tendinitis, and gout)
• Ibuprofen (nonsteroidal anti-inflammatory drug (NSAID) that is commonly  
used to treat pain, swelling, and fever)
• Gemfribrozil (used to lower lipid levels)
• Triclosan (antibacterial and antifungal agent found in consumer products)
• Sulfamethoxazole (used to treat infections such as urinary tract infections, 
middle ear infections, bronchitis)
• Estrone   
• 17β-Estradiol  
• 17α-Ethinylestradiol {
Common PPCPs and Hormones 
lettuce leaves than in the roots, indicating that they readily accumulate in the 
edible portions of the plant.  Hormones were at very low levels.
In the tomato plants, all 10 compounds were detected in the roots. Six of the 
seven PPCPs were found in the plants’ leaves and stems (again caffeine and 
carbamazepine concentrations were highest in the leaves). None of the three 
hormones were detected beyond the roots. Five of the PPCPs (carbamazepine, 
naproxen, ibuprofen, gemfribrozil, sulfamethoxazole) were found in the tomato 
fruit in very low concentrations (1.8 to 140 ug kg-1).
These studies indicate that there may be a possible risk of exposure to PPCPs 
such as caffeine, carbamazine, and sulfamethoxazole through consumption 
of lettuce irrigated with wastewater. For tomato plants, because hormones do 
not go beyond the roots, the data suggests that irrigation of tomato plants with 
hormone-containing water is unlikely to cause significant contamination of the 
fruit. However, other PPCPs that were found in plants’ leaves and fruits could be 
a source of PPCPs to humans and animals ingesting these foods.
The work Uptake, Translocation, and Accumulation of Pharmaceutical and 
Hormone Contaminants in Vegetables was published as Chapter 9 in “Retention, 
Uptake, and Translocation of Agrochemicals in Plants”; K. Myung, N. Satchivi, 
and C. Kingston, Editors; ACS Symposium Series 1171. Collaborators on the 
study were Kelsey N. Wiles and Nancy Holm of ISTC; and Nathan A. Deppe and 
Clinton R. Shipley of the U of I’s Plant Care Facility.
Irrigation Water and its 
Impact on the Food Chain
Kelsey Wiles and 
Wei Zheng prepare 
a hydroponic tomato 
garden with precise 
amounts of common 
hormones and other 
compounds to measure 
their uptake in plants. 
(the three main estrogens produced by 
the human body)
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Food-Water Nexus
(Cl-), suggesting septic discharge as the source of 
both. The prevalence of human bacteria also suggested 
septic system contamination. The correlation 
between PPCPs and NO3-‐N was weaker than for Cl-, 
suggesting an additional source of NO3-‐N, probably 
synthetic fertilizer and soil organic matter. 
In May, Zheng, along with collaborators Walt Kelly 
(Illinois State Water Survey), Steve Taylor (INHS), and 
Sam Panno (Illinois State Geological Survey), received 
a one-year grant for a project titled “Pharmaceuticals 
and Personal Care Products (PPCPs) in Karst 
Groundwater in Southwestern Illinois,” which is 
allowing them to continue their work on groundwater 
contamination in karst regions of the state and expand 
to look at veterinary hormones. Funding was provided 
by the PRI’s Matching Research Awards Program.
As stated earlier, groundwater in karst regions 
frequently contains contaminants and, in previous 
studies by the researchers on this project, high levels 
of fecal coliform contamination have been detected in 
karst regions of Illinois. Effluent from septic systems 
is the likely source of this bacterial pollution and may 
also be contributing to PPCPs being released into 
the karst groundwater; however, PPCP and hormone 
contamination has not been extensively examined in       
these areas. 
Therefore, this project is systematically sampling 
springs and caves for PPCPs and other water quality 
parameters in the Sinkhole Plain of southwestern 
Illinois, looking at seasonal and discharge effects 
and relationships among various chemical and bacterial parameters. On a 
broader level, the scientists involved are interested in expanding the Institute’s 
research capabilities with respect to analysis of PPCPs in water samples and 
understanding the environmental fate of PPCPs and their effects on aquatic 
biota. The project takes advantage of the capabilities of the different divisions of 
the Institute to formulate a multi-discipline approach to this area of study. 
Other PPCP Work Probes Human/Animal Impacts on Water Quality
Chemist Dheeptha Murali (L to R) and  
Research Specialist Beth Meschewski sample 
treated effluent outflow at the Urbana 
Wastewater Treatment Plant to determine the 
fate and transport of pharmaceuticals and 
personal care products (PPCPs).
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ISTC is also participating on projects concerning 
PPCP occurrence in groundwater, specifically in karst 
topography areas of the state.  Karst aquifers are very 
susceptible to pollution because groundwater in karst 
regions flows quickly into the subsurface through 
sinkholes, caves, and fractured bedrock. High levels 
of fecal coliform contamination have been reported 
in many karst springs and caves in western Illinois 
in previous studies conducted by the Illinois Natural 
History Survey (INHS). 
Wei Zheng, ISTC senior research chemist, worked 
with colleagues from INHS as well as other divisions of 
the Prairie Research Institute (PRI) on a project titled 
“Karst Groundwater Contaminants in Western Illinois: 
Comparison of Current Conditions with Historical 
Data”, which ended in April.  As a follow-up to earlier 
studies by INHS in 2000, the objective of this study 
was to provide data to help address the following 
questions: Have land use practices become safer for the 
environment and is this reflected in the water quality 
of our shallow karst aquifers? Or have increasing 
encroachment upon natural lands and potentially more 
intensive agricultural practices overshadowed any 
improvements in how we treat the environment? 
In short, how good a job has been done in the face 
of increasing development to protect shallow karst 
groundwater quality?  This project was funded by a 
National Great Rivers Research and Education Center  
grant received by Steve Taylor of INHS and others at the 
Institute. The final project report is published as Illinois 
Natural History Survey Technical Report 2014 (22).
Results from the water quality data indicated that the karst system was widely 
but moderately contaminated by land use activities. Field water chemistry data 
collected during the present study were roughly comparable to values from 
2000. The PPCPs analyzed for were all from human sources, no veterinary 
pharmaceuticals or hormones were included in this study. The number of 
detections and combined concentration were positively correlated with chloride 
In April 2014, ISTC announced a 
Billion Gallon Water Challenge for 
Illinois to adopt new processes and new 
technologies as well as to encourage 
behavioral changes to preserve and 
protect the state’s water resources. 
The Billion Gallon Challenge is intended to aid businesses, 
industries, and municipalities in mitigating the risks of drought, 
but also individuals to join in saving water by making a 
personal pledge at the Billion Gallon Water Challenge website: 
www.istc.illinois.edu\waterchallenge.cfm. This program will 
help Illinois in mitigating risks of future drought conditions.
In addition to its own research and work on water 
conservation by its technical assistance group, the Center’s 
FY2015 research grant program solicitation was aimed at 
encouraging innovations to minimize the use and waste of 
water and promote sustainable practices. 
“Even in a water-rich state like ours, competition for this 
resource has increased, and will continue to increase,” said 
ISTC Director Kevin O’Brien. “Drought conditions around our 
nation have demonstrated the potential for serious economic 
impacts and have created an impetus to protect Illinois from 
future drought impacts.” 
Six grants were awarded from the proposal solicitation and 
those projects began in July.  Results from these projects will 
be reported later in 2015. Presentations about the completed 
projects will be given during the fall 2015 ISTC Sustainable 
Seminar Series. The following lists the current projects now 
underway. Periodic updates are also available on the Challenge 
website at: http://www.istc.illinois.edu/water.cfm and in case 
studies being developed for each project available on that 
website.
2014 Projects
ISTC is currently carrying out one additional study on the fate and 
transport of pharmaceutical and personal care products (PPCPs) in waters 
and soils in Illinois and examining ways to prevent them from entering the 
environment. In July, the University of Illinois Extension awarded a two-
year grant to Wei Zheng and Nancy Holm, along with collaborators Laura 
Kammin from the Illinois-Indiana Sea Grant Program and Michael Plewa 
of the U of I Dept. of Crop Sciences, for a research/outreach project titled 
“Pharmaceuticals and Personal Care Products: Extending Knowledge and 
Mitigation Strategies.”
The award was part of the U of I Extension and Outreach Initiative, a 
special partnership between the Extension, the Dean of the College of 
Agricultural, Consumer, and Environmental Sciences (ACES), and the 
Office of the Provost. Six awardees were selected from a pool of 71 pre-
proposals from 16 different campus units. The Initiative is intended to 
“expand the Extension’s research base across the Urbana campus, raise 
awareness of the Extension among faculty and stakeholders, and advance 
the University’s land grant mission through new, innovative partnerships.”
ISTC previously has collaborated with Illinois-Indiana Sea Grant to 
establish prescription drug drop-off points at Champaign County law 
enforcement offices and create awareness for that program. The Extension 
grant will help to establish up to 50 additional drop-off points in other 
Illinois counties as well as fund numerous outreach and educational 
activities related to the hazards of improper storage and disposal of 
PPCPs. The grant is also supporting ISTC’s work on monitoring of the 
concentrations of hormones and pharmaceuticals at wastewater treatment 
plants (WWTPs) in Champaign and Urbana, and measuring the presence 
of those contaminants in a stream receiving effluent from the Champaign 
WWTP. The effects of PPCPs on microbial populations in the stream are 
being investigated in collaboration with microbiologists from the U of I 
Crop Sciences Dept. who are examining antibiotic resistance in the bacteria.  
Other aspects of the research include monitoring PPCPs in wastewater 
from confined animal feedlot operations (CAFOs) and farms; examining 
the efficiency of current water treatment technologies to remove these 
emerging classes of pollutants; and continuing the development and testing 
of a promising new technology using oil for on-farm treatment of PPCP-
contaminated wastewater. 
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Billion Gallon Water Challenge Targets  Technology, Behavior in Illinois
 Carus Corporation, LaSalle-Peru, IL:  Carus is 
recycling the non-contact cooling water that is utilized 
by their crystallizer vacuum system to displace the use 
of city water. Successful recycling of this non-contact 
cooling water is projected to save 60 million gallons 
of city water annually.  This will result in a return-on-
investment of less than one year.
 American Water, Belleville, IL, along with  Echologics 
Engineering, Toronto:  Advanced continuous acoustic 
monitoring is being tested to ‘listen’ for leaks in water 
distribution mains as they appear rather 
than waiting for leaks to become apparent 
above ground. In some cities a significant 
portion of the fresh water supply is lost to 
leaks. In Des Plaines, IL, the project hopes 
to save more than 15 million gallons this 
year by early detection. 
 Loyola University, Chicago, IL:  The 
University is piloting and evaluating a series 
of water conservation measures in its campus 
facilities including engaging students and 
employees with behavior-focused water 
conservation measures. Best practices learned 
will be shared with other Illinois colleges and 
universities.
 City of Urbana, IL: The city is investigating irrigation 
sensors to save water and reduce costs. If effective, the 
project will serve as a template for other communities.
 Illinois State Water Survey, Champaign, IL; Water 
Conservation Technology International, Temecula, 
CA: This project is evaluating technology offered by 
Water Conservation Technology International (WCTI) 
that will allow cooling towers to be efficiently operated 
with very little water loss under a specific operational 
regime and would reduce formation of toxic materials 
For more details about these water conservation 
research projects, visit: 
www.istc.illinois.edu/water.cfm
and corrosion. The project has the potential to save millions 
of gallons of water for entities using cooling towers. 
 Illinois Green Economy Network; Lewis and Clark 
Community College, Godfrey, IL: Water conservation and 
protection of freshwater resources is being encouraged in 
Illinois community colleges through water audit training and 
education opportunities. It is a three-phase project. In the first 
phase, interested college stakeholders were invited to attend 
an introductory webinar (at https://attendee.gotowebinar.com/
register/118920288;jsessionid=abc6hZJ39Hu-OfyhdCpRu), 
introducing them to the concepts of water efficiency and 
major water equipment on college campuses. Several two-
day workshops on water audit training for campus staff are 
planned for spring 2015 as part of the second stage. In the 
third stage, attendees will be encouraged to conduct their 
own water audits on their campuses and use the water/
money saving recommendations that follow as the basis for 
grant applications, potentially setting up a consortia bulk 
purchase of recommended retrofits.
2014 Projects
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More information about the 
Sponsored Research Grant 
Program is on page 20.
Billion Gallon Water Challenge Targets  Technology, Behavior in Illinois
ISTC researchers were awarded three patents during 2014 for inventions that 
promise more sustainable industrial processes. 
Nandakishore (Kishore) Rajagopalan, associate director of ISTC and Illinois’ 
State Pollution Prevention Scientist, and Vinod Patel, manufacturing engineer, 
developed a method for recovering water from saline solution using a polymer-
facilitated forward osmosis (FO) process. The process uses an inorganic salt such 
as magnesium sulfate in a first stage as an osmotic agent to allow water recovery 
from saline sources such as seawater. In a second stage, the water is extracted 
from the magnesium sulfate using a thermo-reversible polymer. According 
to Rajagopalan, this allows a low-energy desalination process cycle to be 
constructed.  Both the magnesium sulfate and polymer are recycled. Dubbed the 
Aquapod process, it has attracted commercial interest.
For the other two patents, B.K. Sharma, senior research engineer, and 
colleagues at the U.S. Department of Agriculture’s National Center for 
Agricultural Utilization Research and Agricultural Research Service 
demonstrated the production of industrial lubricants based on vegetable oil 
instead of petroleum. 
“These three innovations fulfill a core mission of ISTC’s research efforts by 
finding ways to use less water, less energy, and increase renewable feedstock use,” 
explained Rajagopalan, who oversees ISTC’s research portfolio. “If they lead 
to high-value uses for degraded water and agricultural products, that is all the 
better,” he added.
Aquapod is one example of ISTC’s advancement in forward osmosis that 
promotes the separation of water from a variety of saline sources. There are 
two main challenges in the application of FO to produce desalinated water, said 
Rajagopalan. One is that there are fewer choices of membranes and the other 
challenge is having draw solute regeneration in an energy efficient manner. The 
patented process tackles the second issue by combining inorganic draw solutes 
with thermally regenerable polymers. 
At this stage in its development, the method appears most applicable to 
medium- or small-sized desalinization units, noted Rajagopalan, and for 
thermally sensitive operations such as food and pharmaceutical processing.
For their two patents, Sharma and his team demonstrated easy and 
environmentally friendly reactions to cost-effectively produce green, renewable 
and biodegradable replacements for conventional petroleum-based products.  
The team developed methods for adding phosphorus and nitrogen to the 
molecular structure of the triglyceride (vegetable) lubricants which enhances its 
properties for use as a lubricant.
Vegetable oils are readily biodegradable, easy to handle, environmentally 
friendly, non-toxic fluids that are also a readily renewable resource. But natural 
vegetable oil suffers from poor thermal/oxidation stability which makes it 
unsuitable for industrial machinery.
The active ingredients in mineral oil-based commercial anti-wear/anti-friction 
additives include phosphorus and nitrogen (as well as sulfur and zinc) so adding 
phosphorus and nitrogen to vegetable oil creates a more stable lubricant.  
Non-food/used cooking oils are ideal raw materials in the process because 
these are readily available and inexpensive. Many other agricultural products 
also work well, such as cottonseed, corn, olive, peanut, palm, sesame, sunflower, 
canola, castor, safflower, linseed, grape seed, oiticia, tung, rice, crambe, high 
erucic rape, algae oils, animal fat, and high oleic canola oils.
Sharma has studied the pyrolysis of non-food/used cooking oils as well as 
agricultural materials and various commonly landfilled wastes, such as coffee 
grounds and hard-to-recycle plastics, to search for high-value greener industrial 
products and additives. The nitrogen- and phosphorous-containing triglyceride 
derivatives created biodegradable lubricants with superior properties for use as 
crankcase oils, transmission fluids, two-cycle engine oils, marine engine oils, 
greases, hydraulic fluids, drilling fluids, metal cutting oils, and the like.
The team predicts that the derivatives will prove valuable when mixed with 
other additives such as detergents, anti-wear agents, antioxidants, viscosity 
index adjusters, pour point depressants, corrosion protectors, friction coefficient 
modifiers, and colorants.
Three New Patents Promote 
Multiple Green Industry Benefits
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It can be said that a university runs on disposable rubber gloves — hand safety 
for labs, cleaning, food preparation and examinations. How many does it take?
Millions, easily. For the U of I the number is in the neighborhood of 3.3 million 
a year.
We know that because the Student Sustainability Committee (SSC) funded 
a project through ISTC to begin recycling the ubiquitous purple nitrile 
gloves. Using purchasing records, it was calculated that the university uses 
20 metric tons a year, according to Madeline Kull, a U of I senior in civil and 
environmental engineering who has served as an Illinois Environmental 
Protection Agency 2014 summer intern at ISTC assisting with planning and 
implementing the program. 
University Housing’s dining services stepped up to take on the pilot phase of 
the work. Efforts are underway on campus to extend glove recycling to labs and 
other campus locations. 
The response was good in the kitchens of Ikenberry Commons Dining Hall 
during the summer pilot, said Keith Garrett, dining unit manager. ISTC, which 
is promoting the program, provided glove recycling baskets which hook to the 
sides of trash bins. The baskets and funding to transport the gloves to a recycling 
facility were provided by the SSC grant.
Recycling has worked at no net cost to the dining services operation, according 
to Michael Olinger, food service administrator. By switching from several types 
of gloves to one, the overall cost of gloves has even gone down, he added.
Chef Chris Szymanski noted that summer is an excellent time to start new 
a procedure in his kitchens — before the intensity of activity that comes with 
fall semester. “One hundred percent participation is always difficult especially 
at first,” he said. “But you’ve got a lot of staff that really get on board with these 
projects and really care about what they mean.”
In only three weeks the kitchen operation filled up its first 55-gallon drum with 
gloves.
University Housing/Dining Services has been particularly active in piloting 
waste reduction practices including tin can recycling, composing and donating 
leftover food to food banks and shelters, Szymanski continued. The unit’s 
catering operation generates glass bottles which used to be discarded since the 
university’s recycling program does not include glass. However, dining services 
contacted a local recycler who makes pickups every two weeks now, totaling 
13,000 pounds of glass diverted from the landfill so far, the chef said.
ISTC repurposed used fiber drums and cardboard gaylord shipping boxes to 
facilitate the transport of the waste gloves on campus. The drums and boxes were 
generated by area industrial facilities and would have otherwise been sent to a 
landfill or recycled. This way they get a second life, too, along with the gloves.
While analyzing their own waste stream a couple years ago, researchers at ISTC 
realized that purple gloves were a significant portion of what they threw away 
(320 pounds in one year, close to 24,000 gloves). ISTC staff learned of the glove 
recycling program through Kimberly-Clark and began recycling spent gloves 
from their lab facility in 2013.
Now there is a heavy plastic bike rack near the entrance of ISTC which was 
made from pulverized waste gloves and other 
recycled plastics to show for their efforts.
The progress of glove recycling on campus 
was greatly enabled by Kimberly-Clark’s 
RightCycle process which unites distributors and 
manufacturers, optimizing the supply chain for 
the production of bike racks, lawn furniture, park 
benches and other high quality products.
Reducing Waste at No Net Cost: 
Recycling Disposable Gloves 
Intern Madeline Kull shows off a plaque and bike 
rack awarded by Kimberly Clark in recognition 
of ISTC’s nitrile gloves recycling program.
The Changing Economics of Coal
• The U.S. has a 235-year supply of coal, if used at today’s rate.
• The U.S. produces more coal annually than any nation, except China.
• Three tons of coal are used each year for every American.
• Natural gas production through fracking has changed the economic 
competitiveness of coal.
• The federal government designates three coal regions (Appalachian, 
Interior and West). Illinois is the largest producer in the Interior Coal 
Region, producing nearly 27 percent of the region’s output.
• The U.S. EPA has attempted to use the Clean Water Act and the 
Clean Air Act to mandate the cleaner use of coal.
• The trend in electric generation is toward the retirement of coal-
burning power plants.
• New federal requirements to reduce carbon emissions have led to 
job losses in some coal-producing states.
(Sources: U.S. EPA, U.S. Interior Department, Illinois Clean Coal Institute)
Researchers at ISTC have successfully demonstrated a process for dewatering coal 
mining slurry, showing significant potential for reducing the ecological impact of 
mining.
For several years, Kishore Rajagopalan, associate director, and ISTC colleagues 
Hafiz Salih and Vinod Patel have been studying forward osmosis as an alternative to 
slurry ponds for dealing with tailings (a mixture of fine mineral particles remaining 
after processing) from coal mining. The work added to previous evidence that 
osmotic dewatering presents a simple, reliable and economical alternative with strong 
sustainability characteristics. The modular nature of the technology allows it to be tested 
at a small scale with the results being transferable to larger scales readily.
“This compares favorably with other technologies and the level of dewatering was 
higher,” said principal investigator Rajagopalan, who also serves as Illinois’ State 
Pollution Prevention Scientist. Moreover, the process can be used to solve similar sludge 
problems arising from manufacturing, water treatment, and bioprocessing, he said.
Modern coal preparation plants use water washing to separate coal from refuse. The 
washing releases the tailings that pose a substantial threat to the environment due to the 
toxic chemicals and heavy metals they may contain when held in ponds. Dewatering 
using osmosis enables the production of dry cake that can be handled in a beneficial 
manner within mines.
Building on past proof-of-concept studies at ISTC, the researchers have charted 
a pathway to scaling up the technology in a simple manner and hope to build a 
continuously operating system to study long-term performance. Rajagopalan is currently 
seeking engineering companies to partner with to build and test the technology. The 
work prepares the way for additional testing over a longer period under real world 
conditions. 
The research was supported by the Illinois Clean Coal Institute.
Coal Research Aims to 
Preserve Clean Land, Water
ISTC has begun a collaboration to study the efficiency of a 
new carbon capture filter technology at the U of I’s Abbott 
Power Plant.
Center Director Kevin C. O’Brien is working with 
researchers at the Illinois State Geological Survey (ISGS) 
on a nearly $500,000 U.S. Department of Energy-funded 
project to evaluate a promising carbon capture technology of 
Membrane Technology & Research Inc.
Wei Zheng is also working with ISGS under a MRAP grant 
(PRI’s Matching Research Awards Program) on a project 
titled “Development of a Novel Biphasic Solvent-based 
Process for Energy-Efficient Post-combustion CO2 Capture.”
CO2 capture from coal combustion flue gas is the most 
expensive step in an integrated carbon capture and storage 
process. The current benchmark monoethanolamine-based 
absorption process is highly energy intensive and costly. The 
proposed technology features the use of a biphasic solvent 
that can transit into dual liquid phases upon loading of CO2, 
which will enable the CO2-enriched liquid phase to be used 
for CO2 stripping at an elevated pressure. As a result, energy 
usage associated with sensible heat, stripping heat, and CO2 
compression work can be significantly reduced. 
Post-Combustion Carbon 
Capture Examined at U of  I
Researchers at ISTC, the Illinois State Water Survey, and the Illinois State Geological 
Survey are studying fluorescence spectroscopy techniques to perfect a quicker and 
cheaper method for characterizing the effects of hydraulic fracturing (fracking) fluids.
If successful, the new techniques would assist scientists and policy makers in bringing 
a stronger scientific basis to debates about the environmental and health effects of 
injecting fluids into deep underground layers to recover natural gas deposits.
The work is funded by the Prairie Research Institute’s Matching Research Awards 
Program, with John Scott of ISTC as the principal investigator.
Improving the Science in the Fracking Debate
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Campus Promotes Sustainable Future 
with Gameday Recycling Challenge
The Fighting Illini and their fans cleaned up during the Homecoming football 
game against Minnesota Oct. 25. The team won in a thriller and the crowd 
diverted 60 percent of the day’s trash from landfills as Illinois participated in the 
National Gameday Recycling Challenge.
In December, the national organizers of the Challenge announced that the Illini 
placed fourth in the Big 10 in waste diversion. That was over nine tons of material 
that was composted, reused, or recycled from the game. About 150 volunteers and 
several university departments collaborated on the successful U of I challenge, 
which is designed to educate students and the community on the benefits of 
recycling and composting everyday garbage.
Among Big Ten rivals, the Illini finished second in organics reduction — or 
capturing food wastes for composting. Illinois scored third place in recycling. 
Funding and logistical support for the zero waste effort came from a group of 
green-minded departments on campus: the Illinois Sustainable Technology 
Center; the Division of Intercollegiate Athletics; the Liberal Arts and Sciences 
Honors Program; the Facilities & Services Department; University Housing; and 
the Institute for Sustainability, Energy and Environment. 
“We were pleased with our results for our first time,” said Bart Bartels, technical 
assistance engineer at the Illinois Sustainable Technology Center, which 
coordinated the zero waste event. “We also learned a few things to improve our 
performance next year,” he added.
Campus is now working with Memorial Stadium vendors to encourage the use of 
more recyclable materials for game concessions, Bartels explained. The zero waste 
team was able to count thousands of normally non-recyclable plastic cups in their 
recycling totals because they were granulated and processed at ISTC to produce 
new petroleum-based products. Next year the team will also seek to recycle tons 
of glass bottles generated by alcohol sales in the premium seating areas of the 
stadium. Bartels predicted that in the 2015 gridiron recycling competition Illinois 
should be able to divert more than 70 percent of game day trash away from 
landfills by making a few adjustments. 
Such events are important to demonstrate that most of what we now bury 
in landfills can actually be reused, creating a more sustainable society, Bartels 
stressed. He cited a survey of community awareness by a U of I Collaborative 
Leadership class which found that eight out of 10 respondents said they knew 
nothing about composting of food scraps. The 
Gameday Challenge is designed to improve that 
awareness in our community.
For more information about the Big Ten standings 
for the Gameday Recycling Challenge visit: http://
gamedaychallenge.org/participating-schools/2014-
results/.
(1) Volunteers comb Memorial Stadium; (2) check-in for volunteers; (3) the Fighting Illini Band forms the recycling 
logo; (4) the Block I student cheering section was not outdone; (5) thousands of plastic cups from the game were 
processed into useful materials at ISTC; (6) one of the volunteers at her three-part recycling station.
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During 2015, industrial facilities in south Cook County will have the 
opportunity to become more competitive, thanks to an alliance of technical 
assistance and economic development organizations funded by the U.S. 
Environmental Protection Agency.  
Companies in that county will have free access to a range of talent 
from the Illinois Sustainable Technology Center, Illinois Manufacturing 
Extension Center, ComEd, Nicor, Cook County, Chicago Southland 
Economic Development Corporation, and Calumet Area Industrial 
Commission. The program, announced in Oct. 2014, will include E3 — 
Economy, Energy, and Environment — and waste-to-profit approaches to 
sustainable manufacturing. 
 Three case studies were published in 2014 on the 2013 E3 efforts that 
offered  similar technical assistance services in the Chicagoland region, 
primarily in DuPage County. Among the reductions: 1.2 million kWh of 
electricity, 1.8 million gallons of water, and 87,830 gallons of hazardous 
wastes. The work also reduced significant amounts of greenhouse gases.
One of those E3 program participants, Dulin Metals Co., is one of only 
two de-tinning operations in the U.S. that recovers nonferrous metal 
scrap for resale. The DuPage company optimized lighting, HVAC and 
compressed air operations to cut annual energy expenditures by $19,364.
They also reduced waste generation with evaporation/ultrafiltration 
technologies and by pelletizing waste for fuel.
GKN Land Systems in Woodridge produces drive shafts and clutches 
for heavy-duty applications. Their E3 assessment led to $22,520 annual 
savings in energy and water costs. They also benefitted from continuous 
improvement, supply chain and landfill diversion enhancements.
American Standard Circuits, Inc. of West Chicago is an advanced printed 
circuit board manufacturer. They netted $16,952 in annual savings through 
energy and water reductions and lean manufacturing methods.
“A big part of the importance of these E3 assessments is they showcase 
business improvements and environmental actions that are repeatable 
across the board in these urban areas,” said Deb Jacobson, senior 
operations manager for ISTC’s Technical Assistance Program. “Nobody 
else has the credibility with shop managers than their innovative, 
competitive peers,” she added.
  The case studies on these companies’ improvements can be found at:
• www.istc.illinois.edu/info/library_docs/TN/American-Standard-
Circuits-E3.pdf
• www.istc.illinois.edu/info/library_docs/TN/Dulin-Metals-E3.pdf
• www.istc.illinois.edu/info/library_docs/TN/GKN-Land-Systems-E3.
pdf
Chicagoland Commerce Benefitting from E3 Assessments
In addition to waste characterization assessments 
for a number of businesses this year, the Zero 
Waste Program worked on waste characterization 
and  zero waste policy development for the 
Forest Preserves of Cook County. Forty percent 
of Illinoisans live in Cook County, the nation’s 
second most populous county. Still, 11 percent of 
the county, 68,000 acres, is set aside as the Forest 
Preserves of Cook County.
Forest Preserve Planning for     Green Space Includes Zero Waste
ISTC has joined a partnership in the Chicago Metro Region to renew manufacturing 
industry growth through workforce development, supply chain improvements, technological 
innovation, and focused efforts of local governments and planning agencies.
Announced by the U.S. Commerce Department’s Economic Development Administration 
(EDA) in May, the partnership is part of a strategy to focus resources of 11 federal agencies on 
industries in communities that are best positioned to strengthen American manufacturing.
The Chicago Metro Region was named one of 12 Manufacturing Communities nationwide 
identified by EDA to strengthen existing networks into more effective partnerships to enhance 
global competition and create jobs with strategic federal investments.
Chicago Metro was selected through the competitive process for its strength and potential 
in metal manufacturing, a $30 billion industry, with significant existing infrastructure for 
increased growth.
ISTC, with nearly 30 years of experience in improving sustainability in Illinois industries, 
joins the Manufacturing Community along with the Cook County Department of 
Environmental Control to help guide sustainable manufacturing practices. ISTC’s Technical 
Assistance Program has long experience working with the metals manufacturing sector in the 
Chicago manufacturing corridor.
For a fuller description of EDA’s Investing in Manufacturing Communities Partnership and 
the Chicago Metro Metal Consortium Manufacturing Community, visit:
• http://www.eda.gov/challenges/imcp/
• http://www.chicagometrometal.org/
Forest Preserve Planning for     Green Space Includes Zero Waste
As the Forest Preserves developed their 
master plan for the 21st century, ISTC made 
recommendations on how to minimize human 
impacts on the sites. Consonant with the 
Forest Preserves’ goals of habitat restoration, 
campgrounds and public programming, ISTC’s 
zero waste experts analyzed the waste stream in all 
public areas, which totals 1,409 tons per year. 
They compared collections and management 
best-practices at like facilities around the nation, 
concluding that complete recycling would avoid 
$30,000 in disposal costs annually for the Forest 
Preserves of Cook County. A composting program 
would save even more.  Best case scenarios would 
require changes in collection programs and 
permitting requirements for scheduled events at 
the preserves.
Federal Competitive Manufacturing Initiative 
Draws on ISTC for Sustainability Experience
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Illinois Governor’s Sustainability Awards 2014
Twenty-four Illinois companies and 
organizations were honored Oct. 30 
for their significant achievements in 
protecting the environment, helping 
sustain the future of Illinois, and 
improving the economy. The awards 
were presented during a ceremony in 
downtown Chicago. 
As one of the world’s longest running 
sustainability awards programs, 
the Governor’s Awards recognized 
businesses small and large, cities and 
towns, established organizations and 
startups. Each winner went through 
a rigorous process of review by ISTC 
technical assistance experts. For a 
complete list of the 2014 winners, 
visit http://www.istc.illinois.edu/info/
govs_awards_prev_winners.cfm
Prior to the awards luncheon 
previous winners and sustainability 
experts presented panel discussions on 
the practical techniques and benefits 
of sustainable practices.
Twelve additional Illinois 
organizations received Honorable 
Mention Awards to acknowledge 
organizations whose environmental 
efforts also embody the spirit of 
sustainability.
 Six college and university campuses 
were also recognized at the event by 
the Illinois Campus Sustainability 
Compact for setting and meeting 
environmental goals.  
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Honoring the Best of Illinois
Tiny Galena Seizes a Place in the Sun 
with Sustainable Planning, Stewardship
A mining boomtown and a bustling Mississippi 
River port, Galena, Illinois, was a jewel of the opening 
frontier nearly 200 years ago.
The river now flows miles away and the last hey-
days of its lead mines were during the Civil War. Still 
Galena has managed to stay on top by maximizing its 
resources, and its opportunities.
The far-sighted thinking of its leadership has made 
the little city (pop. 3,429) a stand-out in the ranks 
of sustainable communities and a winner of a 2014 
Illinois Governor’s Sustainability Award. 
Now a destination location touted by heavyweight 
travel guides like Fodor’s and Conde Nast, Galena 
today leans heavily on that early tradition — a 
tradition that has landed its nearly every structure on 
the National Register of Historic Places.
According to City Manager Mark Moran, it was not 
for recognition that Galena built one of the nation’s 
largest municipal solar arrays in 2012, but was for 
sustainability. Electricity costs had increased 78 
percent over five years and the city’s council was open 
to new ways to stop the hemorrhaging. They had 
exhausted the ‘low hanging fruit’ including variable 
speed motors and scheduling wastewater treatment 
plant (WWTP) runs during off-peak hours.
Andy Lewis, the city engineer, had a personal and 
professional interest in solar power and pursued 
professional certification in the field. He and Moran 
began researching the technology with the help of a 
Dubuque consultant.  
The result was seven arrays of 1,444 solar panels 
(368 kW) installed at the WWTP providing nearly 
half of the power consumed by the plant, saving the 
city about $50,000 per year. The estimated life of the 
system is 40 years with a 25-year warranty. Falling 
prices of photovoltaic (PV) panels during the bid 
process permitted expansion of the system design and 
a decrease in the project payoff projection from the 
maximum of 12 years to closer to 10 years, Moran said.
Success with these and other sustainability initiatives 
in Galena was a matter of maximizing any advantage, 
he added. “Our economy is based on our natural 
resources,” he said. “We are very focused on trying to 
preserve our natural resources and getting the highest 
return on investment.”
Galena is almost unique among Illinois cities for 
its hills and valleys, unscored by glaciation. The city 
is literally green with vegetation and bounding with 
topography. “We considered wind power but their 
appearance did not really fit in our situation,” Moran 
explained. The geography also made solar energy the 
right choice.
Another advantage is the city’s enviable sales tax 
flow, fed by its healthy tourist trade. Cash matches 
have allowed Galena to win successful technology 
grants, particularly from the Illinois Clean Energy 
Community Foundation (ICEC) which contributed 
$800,000 to the solar power project. 
“The reality for us, being a small town, is that we 
have just been very aggressive with grant writing, 
which has helped us achieve much more than we could 
have otherwise,” Moran said. “A lot of communities 
struggle to get matching funds,” Lewis added. “We are 
in an enviable situation because our sales tax makes 
matching funds available.”
Strong partnerships, such as that with the local 
community-owned utility Jo-Carrol Energy, have also 
helped the city. Teamwork helped optimize the
One Winner’s Story
planning and installation of the energy farm and today the city earns $300-
$1,300 per month by uploading excess power to the grid.
Current and planned retrofits of LED lighting in traffic signals and street lights 
have also been worked out in negotiations between the city and the utility.
The biggest advantage for Galena has been progressive leadership which is 
willing to take a long view of progress. “We will be in business forever, so we 
don’t have to make short-term decisions for profits,” said Moran. 
“We’ve learned a lot in the last 10 years, in tough economic times, about 
sustainability and how retrofitting and restoration of older buildings fits in to it.
 “I think we also feel we are a real live classroom to bring these ideas into 
the mainstream for other communities, businesses and schools,” he added. 
As technology costs decrease (the cost per watt for solar panels dropped 
precipitously in the three years since Galena made its cost projections), those 
advantages are likely to be available to more communities, he said.
Meanwhile in November, 100 miles to the east, the City of Rochelle, also with 
the help of an ICEC grant, completed its own 312 kW solar PV system at its 
wastewater treatment facility.
“Our whole economy and the growth of our community have been almost 
completely based on the natural resources we have inherited,” said Moran. “To 
be able to blend sustainability with that is kind of a unique approach but we 
think it will be effective in the long term — and underneath it all we think it is 
the right thing to do.”
With the competition wrapping 
up in April 2015, the Illinois 
Green Office Challenge was 
shaping up as a close race over  
the winter. 
Thirty-one office building teams representing the Champaign-Urbana, 
Bloomington-Normal and Peoria areas are enrolled in the friendly competition 
to conserve energy and water, reduce waste, and cut greenhouse emissions.
Early leaders at the end of the year were Peoria Charter Coach’s Plaza; the U.S. 
Army Corps of Engineers, Construction Engineering and Research Laboratory 
in Champaign; and Champaign-Urbana Mass Transit District’s Administration 
and Operations Building.
The program is a collaboration of the Illinois Sustainable Technology Center 
(ISTC) and the Delta Institute, which helped make the Chicago Green Office 
Challenge a success. This effort is to extend the challenge’s benefits to the three 
central Illinois cities, and after that the entire state in future years.
By participating in the Illinois Green Office Challenge, individual offices or 
entire buildings earn points for their organizations while helping make Illinois 
more competitive, livable and sustainable. “It is a friendly competition, but with 
real economic impacts,” 
said Bart Bartels, technical 
assistance engineer at 
ISTC, which is overseeing 
the program. “It can 
galvanize your office 
team to spot efficiencies 
and cut costs while 
projecting environmental 
responsibility to your 
customers and clients.”
The winners will be 
announced Monday, June 
11, 2015, at ISTC.
Illinois Green Office Challenge Helps 
Office Building Teams Go Green
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Driving Sustainability in the Workplace
B. K. Sharma, senior research engineer,  and his colleagues successfully scaled 
up the production of diesel and gasoline fuels from the depolymerization of 
waste plastics.
In 2013, the team showed that a gallon of drop-in fuel and other useful 
materials are recoverable from 800 plastic grocery bags.
That was just a baby step toward their research goals to test the economic 
viability of fuel recovery from mixed polyethylene (PE) and polypropylene 
(PP) plastics currently disposed of in landfills. An estimated 12 percent of 
metropolitan solid waste consists of plastics.
“We want to know if it is economical to have a pyrolizer next to a landfill 
where mixed polyethylene and polypropylene waste plastics can be continuously 
turned into crude oil,” said Sriraam Chandrasekaran, lead research engineer, 
who is working on this project. “We need to demonstrate that it will generate 
a net gain in energy and that the fuel products can beneficially be added to 
conventional gasoline and diesel fuel.”
Pilot-scale experiments which they conducted at a continuous pyrolysis system 
at the Unviersity of Tennessee – Knoxville validated the process with a crude 
oil yield of 73 percent containing gasoline, diesel #1 and diesel #2. Three six-
hour runs were conducted using 500 pounds of granulated polypropylene from 
corrugated plastic sheeting destined for a landfill. Less than two percent of the 
plastic left the furnace as a solid. The scaled-up results compared favorably with 
earlier bench-scale outcomes.
Plastics are petro-chemicals which, by breaking their hydrocarbon bonds, form 
crude oil that can then be distilled into liquid fuels. To make an economic case 
A New Cycle of Life for Old Petroleum
Plastic to Fuel 
Research Rises 
      to Pilot ScaleUp
for this upcycling of waste, ISTC has validated yields for various plastics in the 
lab. 
They have evaluated percentage yields of polyethylene (plastic shopping 
bags) as well as polypropylene (prescription bottles), polycarbonate (compact 
discs), and polyethylene terephthalate or high density polyethylene (reusable 
containers).
They are optimizing the yields by adjusting the amount of heat applied over 
time (both cost variables) to obtain a predictable outcome for each plastic. For 
instance, they were able to produce 90 percent conversion to crude at 450°C over 
30 minutes. “If you are going to attempt large-scale continuous processing, time 
is as important as energy,” Chandrasekaran explained.
The team, which also includes Bidhya Kunwar, Jennifer Deluhery and N. 
Rajagopalan, is also investigating the use of catalysts to speed the breakdown of 
bonds in plastics, allowing increased crude yield at lower temperatures. 
Results showed that catalysts not only saved heat energy during pyrolysis 
(by 50-60°C), but they also increased the yields of diesel and gasoline after 
distillation. Catalysts also are a cost, so the team calculated the sweet spot of 
maximum outputs with minimal inputs.
Future work will evaluate how well fuel distilled from plastic will blend with 
motor fuels for conventional use. The lab is also studying the smaller fraction, 
such as vacuum gas oils (waxy solids) leftovers, for use in/as feedstock for 
producing lubricant base oils. Discussions are underway with communities 
about options to deploy this technology.
The work is supported by grants from the Environmental Research and Education Foundation and 
the Illinois Hazardous Waste Research Fund.
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A $800,000 continuous pyrolysis plant built 
next door to a landfill could produce 291 
barrels of crude oil a day.
Indoor Air Quality Studies Promote Human Health 
Environmental experts recognize indoor air pollution is a threat to human health. 
ISTC’s Indoor Climate Research and Training Program (ICRT) is part of a U.S. 
Environmental Protection Agency project to measure the threat in areas of the world 
where simple biomass stoves are a primary source of heat and light.
Program coordinator Paul Francisco and his ICRT team are leading proponents of 
balancing energy efficiency and air quality — air tightness and ventilation — to optimize 
indoor living environments.
Francisco was named part of a University of Illinois team led by Tami Bond, associate 
professor of civil and environmental engineering, to study customary uses and test 
improved designs of cookstoves among Native American people in Alaska. 
U.S. EPA is investing $9 million in six research teams for a three-year program to 
document the benefits of cleaner cooking, heating and lighting practices in parts of the 
world where biomass is burned indoors. Other teams from the University of California, 
Berkeley; University of Colorado Boulder; Colorado State University; University of 
Minnesota, Minneapolis; and Yale University will conduct similar studies in parts 
of Asia and Africa. The U of I project also includes heating stove impacts in Nepal, 
Mongolia and China as well as Alaska.
It is a long-standing tradition in many areas of the developing world to cook, heat and 
light homes with simple stoves which fill living spaces with soot (black carbon). The 
World Health Organization estimates that more than four million people each year die 
prematurely from cookstove smoke. Worldwide, understanding of the impact of indoor 
burning is complicated by the regional burning of cheap, available biofuels in stoves.
 “Health and environmental impacts of air pollution and climate expand beyond the 
borders of any one country,” said EPA Administrator Gina McCarthy. “This research 
funding seeks to provide new tools to reduce health risks for the nearly three billion 
people around the world who are exposed to household air pollution from crude stoves.” 
The grants have been funded through its Science to Achieve Results (STAR) program. 
EPA is a founding member of the Global Alliance for Clean Cookstoves, a public-private 
partnership that seeks to save lives, improve livelihoods, empower women, and protect 
the environment by creating a thriving global market for clean and efficient household 
cooking solutions. Its goal is to facilitate 100 million homes adopting clean cooking 
solutions by 2020.
The ICRT group will be working with the Tlingit-Haida Regional Housing Authority 
in Southeast Alaska to perform measurements that help assess how indoor and 
neighborhood air pollution are affected by burning solid fuel for heating, Francisco 
reported. 
Engineers and policy makers can invent healthier ways to cook and heat homes with 
available fuels, but social factors must be considered to understand how alternative 
practices are accepted, Francisco said. 
ICRT will measure pollutant levels and ventilation strategies as they exist now, and also 
after retrofitting with new building and cooking interventions. 
“Insulated and chimneyed stoves are a step in the right direction, but not as far as 
we need to go to get really clean stoves,” said Bond, the primary investigator. “The 
next step is to identify both the patterns of stove operation and the factors that lead 
to the characteristic profile of operation so that those can be brought into the lab and 
optimized. The cookstove world is moving toward having emission standards. It would 
be best if those standards were relevant to real operations.”
(1) Zach Merrin (seated) worked with local specialists to evaluate (2) 
heating stoves emission characteristics (3) with installed sensors.
 3 2 1ISTC’s Indoor Climate Research and Training Program was recognized in November 2014 
by the U.S. Department of Energy with a Building America Top Innovations Award. The 
award honored ICRT as part of a team led by Lawrence Berkeley National Laboratory for the 
development and adoption of ASHRAE Standard 62.2 for Ventilation and Acceptable Indoor 
Air Quality in Low-Rise Residential Buildings. DOE wrote in the Top Innovations citation 
that “By specifying minimum ventilation rates, ASHRAE 62.2 is a critical enabling innovation 
that will contribute to DOE’s long-term goal of saving the nation $2.2 trillion in energy-
related costs through a 50 percent reduction in building energy consumption.”
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Balancing Energy Efficiency and Health
For three years a multi-disciplinary team at the University of Illinois has been 
evaluating the use of grass growing along highway rights-of-way as a source of 
renewable biomass energy.
These thousands of acres of public property are important to highway 
safety but must be maintained at taxpayer expense. The Illinois Department 
of Transportation is sponsoring the research as part of their “Transforming 
Transportation for Tomorrow” vision which includes “the development of 
innovative solutions to increase sustainability within the infrastructure system 
and to share a commitment to environmental stewardship and innovation.”
The highway department is key to that ambition because it already ‘produces’ 
large amounts of biomass through regular contracts to mow highway rights-of-
way. It also has highway maintenance and equipment facilities in 99 counties 
which could use the biomass for heat. IDOT facilities are candidates for biomass 
delivery/production hubs because they are already optimally spaced to serve 
road maintenance needs.
In order to be economically viable, there must be a predictable harvest of 
biomass from roadways under varying soil and weather conditions. Also each 
species has varying water and energy content, and produces different ash and 
emissions profiles, said DoKyoung Lee, associate professor of crop sciences. 
Prairie cordgrass, for instance, is particularly resistant to damage from winter 
salt applications.
ISTC’s Kishore Rajagopalan, B.K. Sharma, Sriraam Chandrasekaran, and John 
Scott are on the team organized by U of I’s Integrated Bioprocessing Research 
Laboratory (IBRL). The team includes specialists in agronomy, chemistry, 
genetics, environmental engineering, and logistics because the end-game for the 
project is to smooth the way for the formation of a statewide market for non-
food, bio-energy crops to benefit Illinois farmers, according to IBRL Director 
Hans-Peter Blaschek.
That is where ISTC comes in. The Center pelletized biomass from four native 
species — switchgrass, big bluestem, indiangrass, and prairie cordgrass. Then the 
combustion characteristics of the switchgrass pellets were tested in commercially 
available stoves with others slated for testing in the future. 
Analysis at ISTC showed switchgrass pellets can be burned in commercially 
available pellet stoves. However, some stoves were found to be better suited to 
handle the high mineral content in switchgrass compared to others. Emissions 
were comparable to wood except for higher NOx emissions from switchgrass, 
Rajagopalan said. 
Further economic development would rely on the interest of Illinois farmers in 
growing such energy crops. The IBRL team is considering the economic impact 
of supplying heat using bale furnaces to scale up the demand for biomass. They 
are also analyzing the same native species undergoing fermentation to produce 
biodiesel or ethanol as a renewable source of liquid fuels.
Measurements of energy content by the team also showed that one metric ton 
of cordgrass, for instance, can yield 77 gallons of ethanol or approximately 33 
gallons of acetone-butanol-ethanol precursors (ABE). 
“A number of factors have to come together in the right way in order to create 
new farm and energy markets,” said Todd Rusk, senior building energy specialist 
for the Smart Energy Design Assistance Center (SEDAC). “The sustainability 
initiative of IDOT, and the combination of talent at the U of I, are about as 
favorable a partnership as one can hope for to make it successful.”
Other partners in the IBRL/IDOT research include the College of Agricultural 
Consumer and Environmental Sciences (Crop Sciences, Food Science and 
Human Nutrition), the College of Engineering, the U of I Extension, and 
SEDAC.
16,500 Miles of  State Highways Eyed as Renewable Energy Source
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Sustainable Innovation in Illinois
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New Projects
Two new projects were funded in spring 2014.  One was conducted by Martin 
Wolske, senior research scientist at the U of I Graduate School of Library and 
Information Science, and titled “Demystifying Technology for ALL Learners”.  
It was a four-month project using recycled computers and is described in the 
completed projects below. 
The second one was the “Illinois Green Office Challenge Pilot” in which 
ISTC partnered with the Delta Institute to begin a program for Central 
Illinois businesses and organizations patterned after the Chicago Green Office 
Challenge.  It encourages friendly competition among office buildings to achieve 
energy and water conservation and waste reduction (see page 16).
Six additional new projects were initiated in July 2014 for FY15 as part of 
the Center’s One Billion Gallon Water Challenge (see page 6). In order to 
protect and conserve water in Illinois as well as to improve economic vitality 
of industries in Illinois, the FY2015 proposal solicitation focused on providing 
funding for projects on water conservation and these were part of ISTC’s goal to 
save a billion gallons of water in Illinois.
Completed Projects
u Evaluate Feasibility of Sustainable and Economical Utilization of Biomass 
Gasification Byproducts
This project developed a unique environmentally friendly technology to make 
value-added building materials (eg., bricks and cement) from gasification solid 
waste thereby managing solid waste efficiently, saving natural resources, and 
reducing greenhouse gas emissions. The project was led by ISTC engineer Vinod 
Patel who worked with B.K. Sharma of ISTC and Peter Liu of Eastern Illinois 
University.
u Antioxidants from Wood-Derived Pyrolyzates (Bio-Oils)
This project was conducted by Richard Larson, U of I Dept. of Natural 
Resources and Environmental Sciences, and B.K. Sharma of ISTC and identified 
and optimized conditions for the isolation of value-added products (phenolic 
antioxidants) from bio-oil, a product of pyrolysis of biological materials.
u Electronic Waste Collection Survey
In January 2012, Illinois enacted a ban on 17 electronic products from landfills. 
There are now a range of e-waste collection options in each county, some 
counties having many options and other counties very limited options. This 
project identified barriers to proper recycling/reuse of electronics products 
which exist in each of the counties, as perceived by residents of those counties 
[and by other key stakeholders]. The project was conducted by Susan Monte 
of the Champaign County Regional Planning Commission and included data 
collection and a survey. The survey results were shared with the Illinois EPA and 
the final report will be posted on the ISTC website in late spring 2015.
u Demystifying Technology for ALL Learners
A 2014 HWRF grant was awarded to Martin Wolske at the U of I Graduate 
School of Library and Information Science to expand the pilot phase of an 
approach to technology literacy, using a series of workshops, emphasizing 
mutual learning by teachers, parents, and students. The goal was to build a more 
inclusive sustainable digital community and evaluate if these workshops could 
serve as a template so that all individuals and groups, especially those at risk of 
being left out of digital literacy, can access and effectively use information and 
communication technologies.
Called Demystifying Technology, the new workshops funded by this grant 
were held at a local elementary school in Champaign, Illinois (where earlier 
workshops were conducted), and a community arts center in East St. Louis, 
Illinois. The workshops were not for students to just learn how the parts of a 
computer or network fit together but to learn about the technology choices one 
makes and how these impact ourselves and the community.
At the elementary school, the workshops were set up to assist the school with 
bridging the home/school divide, especially for low socio-economic households.   
They brought parents, teachers, and students into a stronger collaboration 
to improve student learning outcomes especially in digital literacy and 
computational thinking as they worked to rebuild recycled computers and use 
them together. Families who participated in workshops were asked to take home 
a computer they helped refurbish during the workshops to allow them to further 
As part of ISTC’s mission to provide economic and environmental 
benefits to Illinois industry, communities and other constituents, the 
Sponsored Research Grant Program funded eight new projects in 2014 
and had seven continuing projects. Four projects were completed 
during the year. The program, with monies from the State’s Hazardous 
Waste Research Fund, has supported more than 235 projects since 
1985 to advance our knowledge and understanding in the areas of 
hazardous waste remediation, pollution prevention, alternative energy, 
water quality and water conservation, as well as other environmental 
issues of importance to the state. 
Sponsored Research Grant Program
explore ways to more effectively use educational programs with their children as 
well as share their lessons with teachers (ISTC Publication TR-055).
Continuing Projects
u Biochar Supercapacitors for Energy Storage and Water Filtration
The overall objective of this project, led by Junhua Jiang, is to develop high 
performance and low-cost biochar supercapacitors for energy storage and for 
use in water filtration.  Using biochar instead of activated charcoal can eliminate 
the need for large amounts of chemicals required for the activation process.
u Waste Plastics to Oil and Alternative Energy Sources (see page 17)
This study, overseen by B.K. Sharma, is evaluating plastics which usually end 
up in landfills to determine their feasibility for producing alternative fuel and 
lubricant oil base stock (LOBS).  In addition, the project will look at chemical 
production from bio-oils derived from biomass. 
u Testing for Pharmaceuticals and Personal Care Products (PPCPs) at 
Wastewater Treatment Plants (WWTPs)
Researchers at ISTC, under the direction of Wei Zheng, have been monitoring 
various PPCPs at each treatment step at the Urbana-Champaign WWTPs and 
in a stream receiving effluent since spring 2013. The goal of this work is to 
develop effective removal processes for the most common PPCPs to help protect 
water quality and public health.  This research is now being incorporated and 
expanded into the U of I Extension PPCP project for which ISTC received 
funding in July 2015 (see page 6).
u Sustainable Electronics Initiative (SEI)
The primary goal of SEI is to work to make aspects of electronic device 
production, use, and management more sustainable. ISTC is leading a 
Sustainable Electronics Consortium on the U of I campus to bring a systematic 
approach to considering the social, environmental, and economic issues related 
to electronics. Joy Scrogum of ISTC has organized a number of webinars for the 
consortium which can be accessed at http://www.sustainelectronics.illinois.edu/
services/campusconsortium.cfm.
u A Strategy for Improving Household Hazardous Waste Collection 
Options for East Central Illinois 
The objective of this three-phase project is to collect background information 
and inventory and describe alternatives for Household Hazardous Waste 
collections in seven east central Illinois counties. The project is being conducted 
by Susan Monte of the Champaign County Regional Planning Commission, with 
the asssistance of Bart Bartels of ISTC.
Outreach Activities
Counterclockwise from the top:
Stacy Gloss (1-right) and (2-left), research 
specialist at the Indoor Climate Research 
and Training Program, was among several 
Center staff mentors during the U of I’s  
Girls’ Adventures in Mathematics, 
Engineering, and Science (G.A.M.E.S) 
Camp.
(3) Wei Zheng (left) gave lab presentations 
for a campus honors course on 
sustainability.
(4) Zhe Chen (left), winner of a drawing 
during ISTC’s Sustainability Film Festival, 
is presented with a bag of recycled and 
sustainable products by Joy Scrogum (right), 
organizer of the film series held during Earth 
Week.
(5) Jim Dexter demonstrated renewable 
energy uses during a Burnham Adventure 
Day event in Chicago.
(6) Beth (Luber) Meschewski (center) 
explained the Billion Gallon Water Challenge 
during a Music on the Green event at the  
U of I Research Park.
(7) ISTC presented an Earth Week 
Sustainability Film Festival in April. Following 
the documentary “Living Downstream,” 
a panel discussion was held with Jeff 
Levengood, environmental toxicologist with 
the Illinois Natural History Survey; Laura 
Kammin, Pollution Prevention Program 
specialist with Illinois-Indiana Sea Grant; 
and Joy Scrogum, emerging technologies 
resource specialist at ISTC.
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After co-organizing the first Midwest Biochar Conference in 2013, ISTC again 
was a co-organizer for the Second Midwest Biochar Conference held on Aug. 8 
in Champaign.  The Illinois Biochar Group (IBG) and the U.S. Department of 
Agriculture were also co-organizers of the event.  Over 70 people attended the 
conference which featured presentations on the latest in biochar research; exhibit 
space for posters and cookstove demonstrations; tours of the ISTC laboratories; 
and opportunities for discussion about all aspects of biochar work. 
The keynote speaker was Dr. Janice Thies, associate professor, Department 
of Crop and Soil Sciences, Cornell University.  She discussed “Soil Biological 
Responses to Biochar Amendments”.  ISTC researchers who presented talks 
or were co-authors of talks or posters included Wei Zheng, Nancy Holm, Beth 
(Luber) Meschewski, B.K. Sharma, Junhua Jiang, Bidhya Kunwar, Sriraam 
Chandrasekaran, Kishore Rajagopalan, and Dheeptha Murali.  The videos of 
many of the talks and the abstracts for all of the presentations are available on 
the IBG website www.biochar.illinois.edu, which ISTC hosts. 
ISTC is an active member of IGB and hosted the spring meeting of the group 
on March 10 at our ISTC headquarters, where attendees gave updates on their 
current biochar work. 
ISTC Hosts Second Midwest Biochar Conference
This year, ISTC received a donation for biochar research from the Russell 
and Helen Dilworth Memorial Fund, which has provided funding for ISTC’s 
biochar studies previously.  These funds are supporting a project by Wei 
Zheng and Nancy Holm titled “Improving Carbon Sequestration of Designer 
Biochars”.  Zheng and his team have been examining ways to improve the carbon 
sequestration capabilities of biochar and enhance its capability as a slow-release 
fertilizer. 
This project focuses on: (1) optimizing production conditions of designer 
biochars using chemical modification methods to strengthen carbon 
retention and stability in biochar and (2) investigating their effects on carbon 
sequestration and crop yields when they are applied in agricultural fields.  A 
phosphorus-containing material, TSP, has been chosen as the chemical additive 
based on previous experimental results by Zheng and his colleagues. TSP, a 
common fertilizer, is a low-cost and environmentally-friendly material. It is also 
expected to bring about additional benefits such as serving as a slow-released 
fertilizer and helping with immobilization of heavy metals in soil. 
The effect of pyrolysis process conditions such as amounts of the additive and 
temperatures on carbon sequestration are being investigated. 
Among the participants in the 2014 Midwest Biochar Conference 
were: (right, top to bottom) Martha Vaughan, research molecular 
biologist at the USDA-ARS in Peoria, IL; Kurt Spokas, research 
soil scientist at the USDA-ARS in St. Paul, MN; Krishna 
Reddy, professor at the University of Illinois at Chicago; Wei 
Zheng, senior research scientist at ISTC; Steve Peterson, 
research chemist at the USDA-ARS, Peoria, IL; (top left) 
Sriraam Chandrasekaran, lead research engineer at ISTC; and 
(bottom left) keynote speaker Janice Thies, associate professor, 
department of crop and soil sciences, Cornell University.
Improving Carbon Sequestration of  Designer Biochars
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GRANTS AND CONTRACTS
Paul Francisco was awarded $74,562 by the U.S. EPA for the 
first year of a three-year collaborative project with Tami Bond 
(U of I Civil and Environmental Engineering Dept.) for “A 
Global Map of Feasible Residential Solutions, with Emphasis on 
Stove with Space Heating Uses.”
Paul Francisco received $995,041 from the Illinois Department 
of Commerce and Economic Development for administration of 
the Illinois Home Weatherization Assistance Program (IHWAP) 
including the Training and Certification program (FY15). 
Deb Jacobson received a contract from Spraying Systems for a 
waste stream characterization study and zero waste pilot at their 
Glendale Heights facility.
Deb Jacobson received a contract from Trelleborg Sealing 
Solutions for a waste stream characterization study and zero 
waste pilot at their Streamwood facility.
Deb Jacobson received a contract from Christopher B. Burke 
Engineering, Ltd., for a waste stream characterization study and 
zero waste pilot at their Rosemont facility. 
Deb Jacobson received $53,147 for Energy, Environment 
& Economy (E3) Source Reduction Assistance at industrial 
facilities within southern Cook County, IL, from the U.S. EPA.
John Marlin received $33,602 from the Illinois Department of 
Natural Resources for “Technical Support on Beneficial Reuse of 
Sediment in Illinois.”
Kevin O’Brien and Yonggi Lu (ISGS) received $260,824 in U.S. 
DOE funding through Membrane Technology & Research Inc. 
for Phase I of “Case Studies for the Incorporation of the MTR 
Membrane Technology into the Abbott Plant and the CWL 
Dallman 4 for Post Combustion Capture.”
Kishore Rajagopalan, B.K. Sharma, and Sriraam 
Chandrasekaran received $67,375 for “Feasibility of Energy 
Crop Production in IDOT Rights of Way – Year 3,” from the 
U of I Center for Advanced BioEnergy Research, through the 
Illinois Department of Transportation. 
Hafiz Salih was awarded $23,299 by Pegasus Technical Services, 
Inc. for “Sustainable Regeneration of Nanoparticle Enhanced 
Activated Carbon in Water Treatment.” 
John Scott received $14,575 through the PRI Matching Research 
Awards Program for a collaborative project with ISGS and ISWS 
on “Fluorescence Spectroscopy as Complementary Technique 
for Characterization of Organic Matter associated with 
Hydraulic Fracturing Fluids.”
B.K. Sharma was awarded $25,000 by the U.S. Department of 
Agriculture for a collaborative project with Lance Schideman 
(U of I Agricultural and Biological Engineering Dept.) for 
“Characterizing the Fate and Transport of Chemicals of 
Emerging Concern (CECs) from Animal Manures during Waste 
to Energy Processes.”
Erik Sacks, B.K. Sharma, and Kishore Rajagopalan were 
awarded $25,000 for “Utilization of Miscanthus Fibers in 
Engineering Applications” by the U of I’s Center for Advanced 
BioEnergy Research and the Illinois Plant Breeding Center Seed 
Grant Funding Program.
Michael Springman was awarded $14,100 for “Environmental 
Condition of Property Assessment (ECOP) for the Illinois 
Department of Military Affairs for Properties Located in 
Decatur and Dixon, Illinois.”
Michael Springman, received a grant of $20,000 from Illinois 
Department of Military Affairs.
Wei Zheng and Nancy Holm, along with collaborators 
from Illinois-Indiana Sea Grant and U of I Department of 
Crop Sciences, received a grant of $300,000 from the U of I 
Extension for a two-year research/outreach project entitled 
“Pharmaceuticals and Personal Care Products: Extending 
Knowledge and Mitigation Strategies.”
Wei Zheng and Nancy Holm received funding support from the 
U of I Russell and Helen Dilworth Memorial Fund to conduct 
a project on “Improving Carbon Sequestration of Designer 
Biochars.”
Wei Zheng received $8,200 through the PRI Matching Research 
Awards Program for a collaborative project with ISGS, INHS 
and ISWS on “Pharmaceuticals and Personal Care Products 
(PPCPs) in Karst Groundwater in Southwestern Illinois.”
Yongqi Lu (ISGS) and Wei Zheng (ISTC) were awarded 
$30,000 from the PRI Matching Research Awards Program for 
“Development of a Novel Biphasic Solvent-based Process for 
Energy-Efficient Post-combustion CO2 Capture.”
ISTC organized a scientific workshop on “PCBs and 
their Impact on Illinois” on Sept. 17 at the U of I at 
Chicago. The workshop reviewed the record, the 
science, and other important aspects of the efforts 
to manage these banned chemicals in Illinois and 
around the world. Video of the workshop sessions 
are accessible at www.istc.illinois.edu/info/pcb-
workshop.cfm.
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CLASSES/CAMPS
Joy Scrogum and Kirsten Walker taught a Spring 2014 course 
- ENG/TE 498 “Sustainable Technology: Environmental and 
Social Impacts of Innovations.”
Beth (Luber) Meschewski, Kirsten Walker, and Nancy Holm 
were the co-directors for the Prairie Research Institute Science 
Camp which was held the week of July 21-25. Twelve high 
school students attended the camp and spent time during the 
week at the various Surveys with culminating synthesis activities 
on archeology, geology, water quality, and aquatic invertebrates 
at Kennekuk County Park. Jennifer Deluhery, Brandon 
Holliday, Junhua Jiang, Madeline Kull, Bidhya Kunwar, 
Dheeptha Murali, Shantanu Pai, B.K. Sharma, John Scott, 
and Wei Zheng joined in to lead the students through activities 
related to biofuels and biochar when the students were at ISTC 
for a day.
HONORS
Paul Francisco became chair of ASHRAE’s Environmental 
Health Committee in July.
Wei Zheng was appointed to a three-year term as an associate 
editor of the Journal of Environmental Quality (JEQ).
PATENTS
Kishore Rajagopalan and Vinodkumar Ambalal Patel were 
awarded a patent for “Solvent Removal and Recovery from 
Inorganic and Organic Solutions.” US 8,852,436 B2, Oct. 7, 
2014. (Patent Application #12/144,661, filed 1/25/2010).
A. Biswas, K.M. Doll, H.N. Cheng, and B.K. Sharma were 
awarded a patent for “Process for Preparation of Nitrogen-
containing Vegetable Oil-Based Lubricant Additive.” US 
8,841,470 B1, Sep. 23, 2014. (Patent Application # 61377140, US 
13/216,841, filed 8/24/2011). 
K.M. Doll, B.K. Sharma, P.A. Suarez, and S.Z. Erhan were 
awarded a patent for “Process to Prepare a Phosphorous 
Containing Vegetable Oil Based Lubricant Additive.” US 
8,822,712 B1, Sep. 2, 2014. (Patent Application #61379163, US 
13/220,788 filed 8/30/2011). 
PRESENTATIONS
Laura Barnes presented “Green Libraries: Getting Started” as 
a webinar for the Great Lakes Regional Pollution Prevention 
Roundtable and the Illinois Green Office Challenge on Oct. 
28. The webinar is archived on the GLRPRR website at https://
www4.gotomeeting.com/register/390339599.
Laura L. Barnes presented “Pollution Prevention Information: 
What’s Out There and How to Find It” at the Indiana 
Environmental Stewardship Program Meeting, Sept. 19 
(Plainfield, IN).
Sriraam Chandrasekaran presented “Graphene-like Thin 
Films Synthesis from Biochar using Wet Chemical Treatment 
Process” at the Illinois Biochar Group spring meeting at ISTC 
on March 10. Co-authors of this presentation were Dheeptha 
Murali, Kishore Rajagopalan and B.K. Sharma.
Sriraam Chandrasekaran presented a poster titled “Biochar 
Modifications for Rubber Composite Applications” at the 
Midwest Biochar Conference on August 8 at the Hilton Garden 
Inn in Champaign.
Paul Francisco presented “ASHRAE 62.2-2013: Residential 
Ventilation Requirements and Options” at the 17th Annual 
IAQA meeting in March in Nashville.
Paul Francisco participated in four sessions at the 2014 
Affordable Comfort Institute National Home Performance 
Conference in Detroit. He presented “Temperature-based 
Ventilation Controls” and “How Standard 62.2-2013 Works,” 
and participated in “The Great Ventilation Standard Debate” 
and “The 2014 Ventilation Extravaganza.”
Paul Francisco and William Rose participated in the Sloan 
Foundation workshop on “Building Science to Advance 
Research in the Microbiology of the Built Environment” held in 
Chicago on May 23.
Paul Francisco presented “Assuring Combustion Safety on a 
Budget” at the National Healthy Homes Conference in May in 
Nashville.
Paul Francisco presented two papers at the Indoor Air 2014 
Conference in Hong Kong in July. He presented “Radon 
Reduction through Floor Air Sealing,” detailing work done 
during the early stages of the ongoing Low Cost Radon 
Reduction project through the Department of Energy’s (DOE) 
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The ISTC website is being redesigned during 2015 
to improve access to sustainability information 
and update the range of resources and services 
available to the citizens of Illinois. Above, Beth 
(Luber) Meschewski arranges the sitemap for 
evaluation.
Building America program.  He also presented “ASHRAE 
Standard 62.2: What’s New and Why.”
Paul Francisco presented “ASHRAE 62.2: Requirements and 
Solutions” at the National Association for State Community 
Services Programs annual training conference in Raleigh, NC, 
on Oct. 11. 
Paul Francisco presented “Producing Acceptable IAQ: 
ASHRAE 62.2’s Approach” at the American Filtration and 
Separations Conference in Chicago on Oct. 14.
Nancy Holm presented a poster on “The Billion Gallon Water 
Challenge” at the Illinois Water Day celebration on April 11 at 
the University of Illinois at Urbana-Champaign.
Nancy Holm presented a webinar on “Examining Water 
Conservation Opportunities” on May 21 for the Green 
Universities and Colleges Subcommittee of the Illinois Green 
Government Coordinating Council.
Junhua Jiang presented “Biochar Microelectrode with Regular 
Macropores,”at the Pittcon Conference in Chicago in March.
Junhua Jiang presented a poster titled “Biochar Supercapacitor- 
Based Capacitive Deionization” at the Midwest Biochar 
Conference on August 8 at the Hilton Garden Inn in 
Champaign.
Junhua Jiang presented “Sustainable Bio-carbon Materials for 
Electrochemical Energy Storage, Integrating Energy Storage 
onto the Grid,” for the Argonne National Laboratory’s Joint 
Center for Energy Storage Research (JCESR) Symposium, Oct. 
21 in Champaign.
Junhua Jiang presented “Rice Husk Derived Sustainable 
Electrode Materials for Lithium Batteries,” at the 2014 Illinois 
Biochar Group fall meeting, Nov. 14 in Peoria.
Bidhya Kunwar presented a poster titled “Biochars for the 
Removal of Cr(VI) and Pb(II) from Aqueous Solutions” at the 
Midwest Biochar Conference on August 8 at the Hilton Garden 
Inn in Champaign.
Bidhya Kunwar presented a talk on “Biochars from Pyrolysis 
and Gasification for the Removal of Cr(VI) and Pb(II) from 
Aqueous Solutions” at the Illinois Biochar Group spring 
meeting at ISTC on March 10.
John Marlin presented “The Potential Use of Lake Springfield’s 
Sediment as Top Soil” to the Springfield Lakeshore 
Improvement Association on Oct. 21.
Dan Marsch and Mike Springman presented “The ICORE 
Assistance Program” in a National Pollution Prevention 
Roundtable webinar titled, “Trends in P2 On-Site Technical 
Assistance,” on Feb. 20.
Kevin O’Brien gave a presentation during the “Innovations 
with Waste: Commodities” session at the Airports Going Green 
Conference Nov. 4 in Chicago.
Kevin O’Brien gave a presentation on Driving Sustainable 
Development to the Champaign Exchange Club on Feb. 2.
Shantanu Pai presented “ISTC Services: Enhanced Waste 
Audits, Waste Management Planning, Stakeholder Engagement, 
Technical Assistance, and Developing New Recycling Markets,” 
at the Southern Illinois Occupational Safety and Health Day 
Conference at John A. Logan College in Carterville on Oct. 30. 
Co-sponsors were the Southern Illinois Safety Council and the 
Southern Illinois Environmental Managers Association.
Kishore Rajagopalan presented “Forward Osmosis for 
Desalination, Dewatering & Other Cool Stuff,” at the Houston 
Technology Center Jan. 9 for a gathering of researchers from 
the Johnson Space Center, various universities, consultants, 
corporations, and entrepreneurs.
John Scott presented “Fractionation, Characterization, and 
Toxicity of a Spirulina Hydrothermal Liquefaction Wastewater,” 
at the Pittcon Conference in Chicago in March.
Joy Scrogum presented “Sustainable Electronics for Purchasers” 
via webinar to the Procurement Subcommittee of the IL Green 
Governments Coordinating Council as part of its monthly 
meeting on Oct. 21. The webinar was also open to members 
of the Great Lakes Regional Pollution Prevention Roundtable 
(GLRPPR) and the U of I Sustainable Electronics Campus 
Consortium coordinated by ISTC as part of its Sustainable 
Electronics Initiative (SEI).
Ling Zhao (visiting researcher from Shanghai Jiaotong 
University, China) presented “Simultaneous Strengthening of 
Carbon Sequestration and Heavy Metals Immobilization in Soil 
via Biochar Modification” at the Illinois Biochar Group spring 
meeting at ISTC on March 10.  Co-authors were Wei Zheng 
and B.K Sharma.
Wei Zheng presented “Improving Carbon Sequestration 
of Biochar through Biomass Chemical Modification” at the 
Midwest Biochar Conference on Aug. 8 at the Hilton Garden 
Inn in Champaign. 
PUBLICATIONS
Junhua Jiang, Lei Zhang and Vinay Shanbhag published 
“Improving Electrochemical Sensitivity of Silver Electrodes for 
Nitrate Detection in Neutral and Base Media through Surface 
Nanostructuration,” in the Journal of The Electrochemical 
Society, 161 (2) B3028-B3033 (2014), doi: 10.1149/2.004402jes
B.K. Sharma and Kishore Rajagopalan and colleagues at the 
U.S. Department of Agriculture, Agricultural Research Service, 
National Center for Agricultural Utilization Research, in Peoria, 
co-authored “Production, Characterization and Fuel Properties 
of Alternative Diesel Fuel from Pyrolysis of Waste Plastic 
Grocery Bags,” in Fuel Processing Technology, Volume 122, 
June 2014, pp. 79–90.
Lei Zhang, Junhua Jiang, Nancy Holm, and Fangling Chen 
published “Mini-chunk Biochar Supercapacitors” in J Appl. 
Electrochem. DOI 10.1007/s10800-014-0726-7 2014. 44 (10), 
1145–1151.
Wei Zheng, Kelsey N. Wiles, Nancy Holm, Nathan A. 
Deppe, and Clinton R. Shipley published a chapter “Uptake, 
Translocation, and Accumulation of Pharmaceutical and 
Hormone Contaminants in Vegetables” in Retention, Uptake, 
and Translocation of Agrochemicals in Plants, ACS Symposium 
Series, Vol. 1171, Oct. 15, 2014.
Ling Zhao, Wei Zheng, and Xinde Cao published “Distribution 
and Evolution of Organic Matter Phases During Biochar 
Formation and their Importance in Carbon Loss and Pore 
Structure.” Chemical Engineering Journal 250 (2014): 240–247.
Yonghong Zou, Erik R. Christensen, Wei Zheng, Hua Wei, and 
An Li published “Estimating Stepwise Debromination Pathways 
of Polybrominated Diphenyl Ethers with an Analogue Markov 
Chain Monte Carlo Algorithm.” Chemosphere 114 (2014): 
187–194.
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February 7 “Protecting Illinois’ Environment through Policy 
and Advocacy” — Jennifer Walling — Executive Director of 
the Illinois Environmental Council
February 21 “Beyond RFS and MPG: Promoting Cleaner 
Trucking Services” — Warren Lavey — Dept. of Natural 
Resources and Environmental Sciences, University of Illinois 
at Urbana-Champaign, Senior Fellow at the Environmental 
Law and Policy Center, and Senior Regulatory Counsel at 
the American Clean Skies Foundation
March 7 “The Realities of Energy in Illinois and Beyond” 
— Tom Wolf — Executive Director, Energy Council, Illinois 
Chamber of Commerce
March 21 “Illinois EPA: Incorporating Sustainability Practices 
into Clean Air, Water and Land Protection” — Elmo Dowd 
— Associate Director, Illinois Environmental Protection 
Agency
April 4 “The Illinois Coastal Management Program: 
Enhancing Sustainability of Illinois’ Lake Michigan Coast”— 
Diane Tecic — Illinois Coastal Program Director, Illinois 
Department of Natural Resources
April 11 “Orange Going Green: IDOT’s Drive Toward 
Sustainability” — Steve Massey — Sustainable Practices 
Manager, Office of the Secretary, Illinois Department of 
Transportation
April 18 “Planning for Regional and Local Sustainability” — 
Jason Navota — Principal, and Kristin Ihnchak — Senior 
Planner, both from the Chicago Metropolitan Agency for 
Planning (CMAP)
April 23 “Top 10 Ways EPA Uses the Principles of 
Sustainability to Accomplish Its Mission” — Margaret 
Guerriero — Director of the Land and Chemicals Division, 
Region 5, U.S. EPA
April 24 “iSEE a Sustainable Campus” — Ben McCall 
— Associate Director for Campus Sustainability, Institute 
for Sustainability, Energy, and the Environment (iSEE), 
University of Illinois at Urbana-Champaign
ISTC PUBLICATIONS
E3 Case Study; American Standard Circuits, Inc. (2014)
E3 Case Study; Dulin Metals Co. (2014)
E3 Case Study; GKN Land Systems (2014)
Governor’s Awards Case Study; C-U Mass Transit District 
(2014)
Governor’s Awards Case Study; J.L. Clark (2014)
Governor’s Awards Case Study; The Label Printers (2014)
Governor’s Awards Case Study; Lewis & Clark Community 
College (2014)
RR-124 Sorption of Polycyclic Aromatic Hydrocarbons 
(PAHs) to Biochar and Estimates of PAH Bioavailability 
/ Holm, Thomas; Machesky, Michael; Scott, John. – 
Champaign, IL: Illinois Sustainable Technology Center, 
2014.
RR-123 Selection of DNA Aptamers for Endotoxin / Lu, 
Yi; Nagraj, Nandini; Deluhery, Jennifer. – Champaign, IL: 
Illinois Sustainable Technology Center, 2014.
TN14-115 Eaton B-Line and ISTC – Champaign, IL: 
Illinois Sustainable Technology Center, 2014. 
TN14-114 IEPA Interns: Impacting the Bottom Line in 
Illinois – Champaign, IL: Illinois Sustainable Technology 
Center, 2014.
TR- 051 On the Feasibility of Establishing a Saline 
Aquaculture Industry in Illinois / Small, Brian; 
Rajagopalan, Kishore; Quagrainie, Kwamena. – 
Champaign, IL: Illinois Sustainable Technology Center, 
2014.
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These seminars are designed to share 
best practices in sustainability at home 
and around the world.
Presentation slides and audio/video archives can be 
accessed at www.istc.illinois.edu/about/sustainability_
seminars.cfm.
April 25 “Agricultural Plastics: Progress and Barriers in 
Closing the Loop” — Roger Springman — Agricultural 
Plastics Consultant (Madison, WI)
September 11 “Starting a Sustainability Program: Where 
to Begin” ©2014 — Debra Jacobson — Senior Operations 
Manager, Illinois Sustainable Technology Center
September 25 “Facilitating Employee Engagement in 
Sustainability Initiatives” — Erin Jones — Consultant with 
sr4 Partners LLC, Chicago
October 2 “Trends in Waste and Resource Management” 
— Anita Kedia — Senior Business Development Manager, 
Waste Management Sustainability Services
October 17 “The Greenest Region Compact: A Consensus 
Sustainability Plan for Municipalities” — Edith Makra — 
Director of Environmental Initiatives for the Metropolitan 
Mayors Caucus, and Elena Savona — Senior Client 
Program Manager, CB&I
October 24 “Brazilian Waste Panorama (Municipal Solid 
Waste, Petroleum Coke, Coal, and E-Waste)” — Everson 
Talgatti — CEO/President, and Stephan Hardt — New 
Business Director; both from MRG Solutions, Brazil 
October 27 “Carbon Capture using Nitrogen-Selective 
Membrane Processes” — Jennifer Wilcox — Department of 
Energy Resources Engineering, Stanford University
November 7 “Advancing Sustainability: Organizing for 
Success, Setting Goals, and Measuring Progress” — 
Ronald E. Meissen — Sr. Director Sustainability, Baxter 
Healthcare Corporation
November 13 “L&C Sustainability: Strategies for a 
Carbon Neutral Campus” — Nate Keener — Director of 
Sustainability, Lewis and Clark Community College
December 4 “Sustainability Planning and Climate Change 
Considerations” — Donald Fournier — BEAP, CEM, LEED 
AP; Energy Consultant for Illinois Association of County 
Board Members and Commissioners
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Representing a diverse set of stakeholders throughout 
Illinois who are concerned about sustainability
1 Hazelwood Dr.
Champaign, IL 61820
istc.illinois.edu
